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1. Introduction: 


Problems in economics, engineering, environmental science, social science, medical science 
and most of problems in everyday life have various uncertainties. To solve these imprecise 
problems, methods in classical mathematics are not always adequate. Alternatively, some 
kind of theories such as probability theory, fuzzy set theory , rough set theory , soft set 
theory, vague set theory etc. are well known mathematical tools to deal with uncertainties. In 
1999, Molodtsov [8] proposed the soft set theory as a new mathematical tool for dealing with 
uncertainties which is free from the difficulties affecting existing methods. Presently, works 
on soft set theory are progressing rapidly. Maji et al. [5] defined and studied several 
operations on soft sets. 

The concept of Neutrosophic set which is a mathematical tool for handling problems 
involving imprecise, indeterminacy and inconsistent data was introduced by F. Smarandache 
[10, 11].In neutrosophic set, indeterminacy is quantified explicitly and truth-membership, 
indeterminacy-membership and falsity-membership are independent. This assumption is very 
important in many applications such as information fusion in which we try to combine the 
data from different sensors. Pabitra Kumar Maji [9] had combined the Neutrosophic set with 
soft sets and introduced a new mathematical model ‘Neutrosophic soft set’. Yang et al.[12] 
presented the concept of interval valued fuzzy soft sets by combining the interval valued 
fuzzy set and soft set models. Jiang.Y et al.[4] introduced interval valued intutionistic fuzzy 
soft set which is an interval valued fuzzy extension of the intuitionistic fuzzy soft set theory. 
In this paper we combine interval valued fuzzy neutrosophic set and soft set and obtain a new 
soft set model which is interval valued fuzzy neutrosophic soft set. Some operations and 


properties of interval valued fuzzy neutrosophic soft set are also studied. 


2. Preliminaries: 
2.1. Definition [10]: 


A Neutrosophic set A on the universe of discourse X is defined as 
A=(x, Ty (x), I(x), Fy(x)),x € X where T,1,F:X > ]0,1°[ and 
“OST, (x) +1, (4) + F, (x) 3°. 
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2.2. Definition [8]: 


Let U be the initial universe set and E be a set of parameters .Let P(U) denotes the power set 
of U. Consider a non-empty set A, A CE. .A pair ( F,A) is called a soft set over U, where F is 
a mapping given by F: A— P(U). 


2.3. Definition [10]: 


Let U be the initial universe set and E be a set of parameters. Consider a non-empty set A , A 
cE. Let P(U) denotes the set of all neutrosophic sets of U. The collection (F, A) is termed 


to be the soft neutrosophic set over U, where F is a mapping given by F: A— P(U). 
2.4. Definition [10]: 


Union of two Neutrosophic soft sets (F,A) and (G,B) over (U, E) is Neutrosophic soft set 
where C= AUB V ee C. 


Fe) ; ifecA-B 
H(e) =4G@) ; ifeeB-A  andis written as (F,A) O(G,B) = (H.C). 
Fe)UGe) ; ifeeAnB 


2.5. Definition [10]: 


Intersection of two Neutrosophic soft sets (F,A) and (G,B) over (U, E) is Neutrosophic soft 
set where C = AMB V ee C. H(e) = F(e) M G(e) and is written as (F,A) A (G,B) = 
(H,C). 


2.6. Definition [1]: 


A Fuzzy Neutrosophic set A on the universe of discourse X is defined as 


A=(x, T(x), I4(x), Fa(x)), x € X where T,1,F:X > [0, 1] and O<T,(x)+1,(4)+ F,() 3. 
2.7. Definition [1]: 


Let X be a non empty set, and A= (x, T 4 (x), 1 4 (x), F (0). B= (x, T(x), 1 p(), Fp (x)) are fuzzy 
neutrosophic soft sets. Then 


_ [xymax (14 (2), Tp (x) max(I 4 (x), p20), 
AUB= 
min(F , (x), Fp (x) 
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AN B= 


7 x, min (TA (x), TR (x)), min(/ 4 (x), IR (x)), 
max(F', (x), F’p (x) 


2.8. Definition [1]: 


The complement of a fuzzy neutrosophic soft set (F,A) denoted by ( F, A)* and is defined as 
(F, A)°= (F*, |A) where F°: [A> P(U) is a mapping given by 


F°(Q)=<X,T pc (= Fp(4) 1 pe (4) = 1-1 p (2), 


Fyre (x)= Tp(x)> 


3. Interval Valued Fuzzy Neutrosophic Soft Sets: 
3.1. Definition: 


An interval valued fuzzy neutrosophic set (IVFNS in short) on a universe X is an object of 


the form A= (x, Ly Qos d 4, F 4 (x) where 


Ta(x) = X > Int ((0,1]) , I(x) = X > Int ([0,1]) and Fa(x) = X > Int ({0,1]) 
{Int({0,1]) stands for the set of all closed subinterval of [0,1] satisfies the condition VxeX, 


supT a(x) + supI,(x) + supFa(x) < 3. 
3.2. Definition: 

For an arbitrary set Ac[0,1] we define A= inf A and A= supA. 
3.3. Definition: 


The union of two interval valued fuzzy neutrosophic sets A and B is denoted by AUB where 


AUB ={< x,[sup(Z 4(2), Zp (2)), sup(T A(x), TB(x))], 
[sup( 4 (x), Lp (x)), sup( A(x), [B(x 


[in F 4 (x), F p(x), in F A(x), FB(x))| >} 
3.4. Definition: 


The intersection of two interval valued fuzzy neutrosophic sets A and B is denoted by ANB 


where 
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AQB={< x,fintT 4 (2),T p(x), infT A(),T B(x) 
[int Z 4 (x), p(x), in ZA (x), 1B (x))], 


[sup(F 4 (x), F p(x), sup(F A(x), F B(x))] >} 
3.5. Definition: 


The complement of interval valued fuzzy neutrosophic sets A and B is denoted by A‘ 


AC ={< Oe (2,7 (x) >/x eX} 


where a (x)=1 F &) =[l TA(x, nes) 


Note: AUB, AB and A‘ are IVENS. 
3.6. Definition: 


Let U be an initial universe and E be a set of parameters. IVFNS (U) denotes the set of all 
interval valued fuzzy neutrosophic sets of U. Let ACE. A pair (F,A) is an interval valued 
fuzzy neutrosophic soft set over U, where F is a mapping given by F: A> 
IVFNS(U). 

Note: Interval valued fuzzy neutrosophic soft set/sets is denoted by IVFNSS/IVENSSs. 


3.7. Example: 


Consider an interval valued fuzzy neutrosophic soft set (F,A), where U is a set of these cars 
under consideration of the decision maker to purchase, which is denoted by 
U = {cj,C2,c3} and A is a parameter set, where A = {€1,€2,€3,e4} = {price, mileage, engine cc, 
company}. The IVFNSS (F,A) describes the attribute of buying a car to the decision maker. 
F(e;)={<c; [0.6,0.8], [0.4,0.5], [0.1,0.2]>, 

<Cz [0.8,0.9], [0.6,0.7], [0.05,0.1]>, 

<c3 [0.6,0.7], [0.45,0.6], [0.2,0.25]>} 
F(e2)={ <c; [0.7,0.8], [0.6,0.65], [0.15,0.2]>, 

<cz [0.6,0.7], [0.4,0.5], [0.15,0.25]>, 

<c3 [0.5,0.7], [0.3,0.45], [0.2,0.3]>} 
F(e3)={ <c; [0.75,0.85], [0.4,0.5], [0.1,0.15]>, 

<Cz [0.5,0.6], [0.2,0.28], [0.2,0.35]>, 

<c3 [0.68,0.75], [0.4,0.45], [0.1,0.2]>} 
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F(e4)={ <c; [0.77,0.88], [0.2,0.35], [0.05,0.1]>, 
<cz [0.6,0.7], [0.1,0.19], [0.2,0.28]>, 
<c3 [0.63,0.76], [0.5,0.6], [0.15,0.2]>} 


3.8. Definition: 


Suppose that (F,A) is an IVFNSS over U, F(e) is the fuzzy neutrosophic interval value set of 
parameter e, then all fuzzy neutrosophic interval value sets in IVFNSS (F,A) are referred to 
as the fuzzy neutrosophic interval value class of (F,A) and is denoted by Cf), then we have 


Ca) = {F(e) : ecA}. 
3.9. Definition: 


Let U be an initial universe and E be a set of parameters. Suppose that A,B cE, 
(F,A) and (G,B) be two IVENSSs, we say that (F,A) is an interval valued fuzzy neutrosophic 
soft subset of (G,B) if and only if 

(i) ACB. 

(ii) VeeA, F(e) is an interval valued fuzzy neutrosophic soft subset of G(e), that is for all 
xeU andecA, 

Tre (X) S$ Lee), T F(x) $ Tae), 

Tp()(X) $ Lege(®), Tro) $ Tov) (%), 

F p(X) 2 Fge(*), Fre(x) 2 Faw (x) 

And it is denoted by (F,A) <€ (G,B). Similarly (F,A) is said to be an interval valued fuzzy 
neutrosophic soft super set of (G,B), if (G,B) is an interval valued fuzzy neutrosophic soft 


subset of (F,A), we denote it by (F,A) D> (G,B). 


3.10. Example: 


Given two IVENSSs (F, A) and (G,B), U = {hy, ho, h3}. Here U is the set of houses. A = 
{e1, 2} = {expensive, beautiful}; B = {e1, e2, e3} = {expensive, beautiful, wooden} and 
F(e,)={ <h, [0.6,0.8], [0.4,0.5], [0.1,0.2]>, 
<hp [0.8,0.9], [0.5,0.6], [0.05,0.1]>, 
<hg [0.6,0.7], [0.3,0.4], [0.2,0.25]>} 
F(e2)={ <h; [0.7,0.8], [0.6,0.65], [0.15,0.2]>, 
<hz [0.6,0.7], [0.4,0.5], [0.15,0.51]>, 
<hg [0.5,0.7], [0.6,0.7], [0.2,0.3]>} 
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G(e,)={<h, [0.65,0.85], [0.45,0.55], [0.05,0.15]>, 

<hy [0.82,0.1], [0.56,0.7], [0.0,0.05]>, 

<hg [0.7,0.8], [0.4,0.5], [0.1,0.15]>} 
G(e2)={<h, [0.8,0.9], [0.75,0.85], [0.1,0.2]>, 

<hp [0.7,0.8], [0.6,0.7], [0.05,0.5]>, 

<h; [0.6,0.7], [0.8,0.9], [0.1,0.25]>} 
G(e3)={<h, [0.77,0.88], [0.6,0.73], [0.05,0.1]>, 

<hp [0.6,0.7], [0.4,0.45], [0.2,0.28]>, 

<hg [0.7,0.85], [0.5,0.65], [0.1,0.13]>} 
We obtain (F,A) c (G,B). 


3.11. Definition: 


Let (F,A) and (G,B) be two IVFNSSs over a universe U, (F,A) and (G,B) are said to be 
interval valued fuzzy neutrosophic soft equal if and only if (F,A) c (G,B) and (G,B) c (F,A) 
and we write (F,A) = (G,B). 


3.12. Definition: 


The complement of an INFNSS (F,A) is denoted by (F,A)° and is defined as (F,A)° = (F° , 
JA) where F*°: [A > IVENSS(U) is a mapping given by 


Cc 
F°(e) =< x,F (x), | I (x) | ,T (x) > 
ae) | F(-e) F(-e) 
for all x EU and ee—-A 


Cc 
I (x)| =1-I (x) =[1-I (x),1-I (x)] 
| F(-e) | Fle) ae) Fee) 


3.13. Example: 


The complement of the IVFNSS (F,A) for the example 3.10 is given as follows: 
(F,A)° = { not expensive house 
= {<h, [0.1,0.2], [0.5,0.6], [0.6,0.8]>, 
<hz [0.05,0.1], [0.4,0.5], [0.8,0.9]>, 
<hg [0.2,0.25], [0.6,0.7], [0.6,0.7]>} 


not beautiful house 
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= {<h, [0.15,0.2], [0.35,0.4], [0.7,0.8]>, 
<hp [0.15,0.21], [0.5,0.6], [0.6,0.7]>, 
<h3 [0.2,0.3], [0.3,0.4], [0.5,0.7]>} } 


3.14. Definition: 
The IVFNSS (F,A) over U is said to be a null IVFNSS denoted by 9, if VeeA, T (x)= 
F(e) 


[0,0],7  (x)=[0,0],F (je=[1,1], xeU. 
F(e) F(e) 


3.15. Definition: 
The IVFNSS (F,A) over U is said to be a absolute IVFNSS denoted by €, if VeeA, T (x) 
F(e) 


=[1,l],7 Wel], F ()=[0,0], xeU. 
F(e) F(e) 


Note: 6° = & and & = 6 
3.16. Definition: 


If (F,A) and (G,B) be two IVFNSSs over the universe U, then “(F,A) and (G,B)” is an 
IVFNSS denoted by (F,A) A (G,B) is defined by (F,A) A (G,B) = (H, AxB) where H(a,B) = 
F(a)AG(B), V(a,B)EA xB, that is 
H (ar, B)(x) 
=< [inf p(4)(2),D gp) 2) sinf(T r(x), To) 0) 

[iF (ay (X)-L cp) (X)) sin ray (x) Lo((2))]. 


[Sup cay (0s F gg) (X)), Sup F ray (X), F 6p (x))] > 
V(a, Bye Ax Bx EU. 


3.17. Definition: 


If (F,A) and (G,B) be two IVFNSSs over the universe U, then “(F,A) or (G,B)” is an IVFNSS 
denoted by (F,A) v(G,B) is defined by (F,A) v (G,B) = J, AxB) where J(a,B) = F(a)UG(B) 
V(a,B)eAxB, that is 
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J (a, B(x) 
=< [sup p¢q)(X)Lecg)(X)),8up C ria (x),T aca) ())], 
[Sup C cay ()sLeca)(2)) Sup U rie) (x), Tov) (x))]. 
[infF ay (%)sF gp) (X)) inf F a) (x), F aca)(x))] > 
V(a,B)e AxB,xeU. 


3.18. Theorem: 
Let (F,A) and (G,B) be two IVFNSS over U. Then we define the following properties. 

(1) [(F,A)A(G,B)]° = (F,A)°V(G,B)’. 

Gi) — [(F,A)V(G,B)]° = (F,A)*A(G,B)’. 
Proof: 
(i) Suppose that (F,A)A(G,B) = (H, AxB). Then we have [(F,A)A(G,B)]° = (H, Ax B)*° = 
(H°, (AxB)). 
Since (F,A)° = (F*, |A) and (G,B)° = (G*, |B), we have (F,A)°v(G,B)° = (F° , A)v(G° , BB). 
Assume (F° , |A)v(G°, IB)= J, IAx |B), = (J, (A xB)) where (a, IB) Ax IB, xe U. 


T, (na, nB)\(x) =< [Sup © pe gy (),T ge) (X)), Sup LF? ey (2), To -s)(x))] 
I, (na, 4B)\(x) =< [Sup pec a) (2)-L oe p(X) Sup (I F¢ a (X), Le 8)(2))] 


Ff, (Gf )(%) =< linf(F pc (A@) (x), | ie (Af) (x), inf F (na) (x), Fo (Af) (x))] 


Since (F,A)° = (F*, |A) and (G,B)° = (G‘, |B) then we have 
F°( la) = <x. Feia(x) , 1 — Teva (X), Tra(X)> and 

G‘( IB) = <x. Foip(x) . 1 — Ig) (x), Taip(x)>- Thus 
Trea) (X) =F ray)» Tee) =Facgy) 


T F°(-a)(X) =F sq (X); To -p)(X) =F oi\(X) 
Tt t= I p¢a)(X) » Lee py) =1 Leg) 
Tr(a) (x) = 1 LT rqy(*)s To-p)(X) = 1—-Lecp,%) 
FP re say) =D pay)» Fee py) =Lesy 
F r¢(sa)(X) =T 3) , Forp(x) T 6 .p)(X) 


Therefore 
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T, (Aa, aB\(x) =< [SUPE pa)()s Eq p)(2))-8Up F re (x), Foi) (2))] 


1, (na, aB)(x) =< [sup d= Tee (x)o1 = Lowa (2)),8up d= Leggy (1 — Ley) (2) 
FF; (na,f)(x) =< Linf(Z 4) (x), Ll e«p) (x)),inf(T ray (x),T ci) (x))] 


We consider (la, ‘Bye A xB) and 
(H, AxB)° =(H°, |(AxB)) then we have 
(H°, (AxB)) = <x, Fuve.p)(x) 61 — Taca.p(X), Tr0.p)()> 


ie., rer 6) =F ia,p(X) ; 
| eee C2) =1-T (a,p)(*) 
Fe eae) <T iy(a,p*) 


Since (la, ‘WBye (A xB), then (a, B)¢AxB and 
(F,A)\(G,B) = (H, AxB). Thus 


H (a, BY(x) =< [in (L pea (sD gp) (2))sin f(T re (x), T oe)(2)) 1, 
[inf jo¢a(X) Legg (2)-inf Fay (x), L618) ())], 
[Sup (F ca) (X)sF Gp) (2)).8Up F rca) (x), F eca)(x))] > 
V(a,P)€ Ax B,xeU. 
H (a, BY(x) =< [sup EF pp) (0)sF Gp) (2) SUP F ra(x), Fecay(x))], 
[1 — inf (1 rca (x), Loca (x) —inf(L po (0)L ep) (2), 
[inf (L je¢ay(X)sT gp)(%))sinf(L rca (x),T op(x))] > 
V(a, BP) € Ax B,xeU. 
Therefore H (a, 8)(x) =< [sup (F p;4)(X)s F gcp)(*))8up F ra (x), Fo (x), 
[sup — I rca)(x),1 — Ta (2)), 
sup(l = I ray (*)ol = L ep (X))I, 
[inf(L ca (X)-T gcp)(X))sinf(L rey (x),T op)(x))] > 
Via, P)e AxB,x eu. 
Hence we obtain that H“ and J are same operators. 
Thus [(F,A)A(G,B)]° = (F,A)°V(G,B)° 


Similarly we can prove (ii). 
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3.19. Theorem: 


Let (F,A),(G,B) and (H,C) be three IVFNSS over U. Then we define the following properties. 
(i) (F,A)A[(G,B)A(H,C)] = [(F,A)A(G,B)]A(H,C). 
(11) (F,A)v[(G,B)v(H,C)] = [(F,A)v(G,B)]v(H,C). 


3.20. Definition: 


The union of two IVFNSS (F,A) and (G,B) over a universe U is an IVFNSS (H,C) where C = 
AUB VeeC. 
Tice) if ee A-B,xeU 
Toe) if ee B—A,xEU 
Tice) = §[8UPC p04), LG¢e) OO) 
sup Tro (x), To (x))] 
if ee ANB, xEeU 
Tire (X) if ee A-B,xEeU 
Lece(*) if ee B—A,xEU 
Tiy(e)(%) = [SUP Ce (e) (0), Le(e))), 
sup (rie) (x), a (2))] 
if ee ANB,xEeU 
Frey (x) if ee A-B,xeU 
Foe) (X) if eeB-A,xeEU 
Fay e)(%) = \ nt E (00) Fe)» 


inf(F rex), Fow(x))] 
if ee ANB,xEeU 


3.21. Definition: 


The intersection of two IVFNSS (F,A) and (G,B) over a universe U is an IVFNSS (H,C) 
where C = AUB VeeC. 

Te (X) if ee A-B,xeEU 

Toe) (X) if ee B—A,xEU 
Thy (e)(%) = \ Ent(L (0) (%)»Lecey (4), 


inf(T ro(x),T ce(x))] 
if ee ANB, xeU 
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Frey) if ee A-B,xeU 
L gcey(%) if ee B—A,xEU 
Liye (X) = 9 Lint 6) (%), Lee) ()), 
inf r(x), L60)(%))] 
if ee ANB,xEeU 
Fre (X) if ee A-B,xeU 
Foe) (X) if ee B-A,xeU 
Fie) (%) = [sup re) (X), Fee (X))> 


sup (F re)(x), F cte)(x))] 
if e€ANB,xEU 


3.22. Theorem: 


Let E be a set of parameters, ACE, if o is a null IVFNSS , € an absolute TVFNSS and (F,A) 
and (F,E) two IVFNSS over U then 


(i)  (F,A)U(F,A) = (FA) 
(Gi)  (FA)O(F,A) = (FA) 
Gii) (F.E\U 6= (FE) 

Gv) (EVA b=6 

(VV) @EVUS=s 

(vi) (FE) €=(FE). 


2.23. Theorem: 


If (F,A) and (G,B) are two IVFNSSs over U, then we have the following properties. 
G@) — [(P,A)U(G,B)]" = (F,A)(G,B)". 
(ii) [(F,A)A(G,B)]° = (F,A)“U(G,B)’. 
Proof: 
(i) Assume that (F,A) U (G,B) = (H,C) where C = AUB and VeeC. 
Tre) (X) if ee A-B,xEeU 
T6(e)(X) if ee B—A,xEU 
Tye) (%) = [Sup Cr), Lae (2)), 


sup (I re)(X),T Ge (X))] 
if ee ANB,xEeU 
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Tice) if ee A-B,xeU 
Legge) (X) if ee B-A,xeEU 
Tice) X) = 4 [SUP Ce) (0)» Lee) 
sup (I r1e)(x).160e)(x))] 
if ee ANB,xEeU 
Fre (x) if ee A-B,xeU 
Foe) (X) if eeB-A,xEeU 
Face) (X) = 4 Gt F (0) (0) Face) 
inf(F rie)(x), Feve)(x))] 
if ee ANB,xEeU 
Since (F,A)U (G,B) = (H,C) then we have ((F,A)U (G,B))° = (H,C)° = (H® 
, JA) where 
H‘(le) = <x, Fure)(x) 5 In‘(e)(X) » Fuve)(x)> for all xeU and lee IC = |(AUB) = IA U IB. Hence 
Fe) (X) if ee A-B,xeU 
Foe (*) if ee B—A,xEU 
Tye (eX) = 9 Lint E pe) (1) Fg¢ey 0) 


inf(F r(x), F Ge) (x))] 
if ee ANB,xeU 


(x) if ee A-B,xeEU 


FC(e) 
weg? if ee B-A,xeEU 
I (x) = 41—[sup Cpe (.)(0),L Ge (0) ())s 
1-sup(r°(e)(x), 16° (x))] 
if ee ANB,xeU 
1 — Lp¢g)(X) if ee A-B,xEeU 
1— Lge) (*) if ee B—A,xEU 
= 9 [inf(1 — Tre(x)l - Toe (x)), 
inf(1 -_ I pe) (X)o1 7 Low) (x))] 
if ee ANB, xEeU 
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Tye) (X) if ee A-B,xeU 
Toe) (X) if ee B-A,xeU 
F eo = [sup © ee) (1), Fg) (%))> 


sup (Fre) (x),T Gre) (X))] 
if ee ANB,xEeU 


Since (F,A)° = (F°, IA) and (G,B)° = (G°,, |B), then we have (F,A)°7(G,B)° = (F°, IA) A 


(G* , |B). Suppose that (F° , [A) > (G* , IB) = (J.D) where D = [C= [AU |B) and we take 
le eD. 


(x) if —e €-=A--B, x eU 


F© (-e) 


i ) if se €e ~B-—-—=A, x EU 


Ty) () = Linf(Z pee) (*), PG 0) (*)), 
inf(T r° -)(x),T 6€ e)(x))] 
if ae €-AN-B,xEU 


Fro) if ee A-B,xeU 
Fes) iff ee B-A,xeU 

= LIME (6,0). Face) 
inf(F r(x), Few (x))] 
if ee ANB,xEeU 


(x) if —ee¢-A--=B,xeU 


F* (=e) 


(x) if ne e ~B-—A, x eU 


G° (e) 

Tye) (%) = 9 LinfL pe) 0), Lee ey), 

inf F° e)(x), 1° -«) (x))] 
if =e € ~ANM-B, x EU 


a re if e€ A-B,xeEU 
1—Igc)(x) if ee B-A,xeU 
= 4 [inf(1- Tr (x),1-To(x)), 
inf(1— J ¢(.)(4).1 - Le (*))I 
if e€ ANB, xEU 
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(x) if mee —A--=B,xeU 


F* (=e) 


(x) if ne e =B-—A,xeU 


G* (=e) 

Fy _¢)(X) = [sup pe), Fg) (X)), 

sup (F r°(-0)(x), F 6° -e)(x))] 
if =e € “AN-=B, x eU 


Tie) (X) if ee A-B,xeU 
Toe) (X) if ee B-A,xeU 
= [sup Cp.) (*), 2 G¢e) (0); 
sup re)(x),T oe (x))] 
if ee ANB,xEeU 
Therefore H° and J are same operators. Thus [(F,A)U(G,B)]° = (F,A)“7(G,B)°. 


Similarly we can prove (ii). 
3.24. Theorem: 


If (F,A) and (G,B) and (H,C) be three IVFNSSs over U, then we have the following 
properties. 
(i) (F,A)AL(G,B)(A,C)] = [CF,A)A(G,B)]OCH,C). 
(ii) (F, A)UL(G,B)U(CH,C)] = [(F,A)U(G,B)]U(H,C). 
(iii) (F,A)A[(G,B)UCH,C)] = 
[(F,A)A(G,B)JU[(F,A) OCH,C)]. 
(iv) (F,A)U[(G,B)(H,C)] = 
[(F,AJU(G,B JOA) UGC). 
Proof: 
Suppose that ((G,B)(H,C)) = JJ,S) where S = BUC and VeesS. 
To ¢e(%) if ee B-C,xEeU 
Tie) (X) if ee C-B,xeU 
Dye (%) = 4 [inf Lee) )sL (ey) 


inf(T o)(x),T xe@(x))] 
if e@eBOC,xEeU 
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Lge) if ee B-C,xeU 
Ley) if eeC—-B,xeU 
Ly (%) = 5 nf G(s Le) 0) 
inf(Tcve)(x),L n(x) 
if eeBOC,xEeU 


Foe (X) if ee B-C,xEeU 
Fie) (X) if eeC—-B,xeU 
Fy(e)(%) = [Sup Fgie) ©)» F r(e)()) 
sup (F Ge)(x), F 1)(X))] 
if eeBOAC,xEeU 
Since (F,A)A{(G,B)A(H,C)] = (F,A)AG,S). 
Suppose (F,A)A(J,S) = (K,T) where T= AUS = AUBLUC then we have, 


Testo) if ee B-C-A,xEU 
Tie) (X) iff eeC—-B-A,xeU 
Tye (X) iff ee A-B-C,xeU 
[inf(L 6 (e)(%), Facey (X)); 


inf(T cie(x),T ue (x))] 
if eeBOC-A,xEU 
[inf ce) (%). Lae (x)), 
Tea (X) = inf(T ro)(x),T 1(2))] 
if ee ANC-B,xEeU 
Linf(Z 60) (X).F rye) (X))> 
inf(T ce(x),T rve)(x))] 
if eeANB-C,xEU 
[inf ce) (4) sD g¢e) (%). Lg cey(X)), 


inf(T r(e)(x),T oe) (X)sT nie(x))] 
if eeANBOC,xEeU 
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ine) if eeB-C-A,xeU 
Lice) %) if eeC-—B-A,xeU 
Tr(e)(X) if e€eA-B-C,xeEU 


[inf(Z &,.) (x), L ce) (X)), 
inf(T cwe)(x), Le (x))] 
if eeBNC-A,xEeU 
[nL ce) (%) Lc (X)), 
Te (X) = inf(/ r(x), Tiw(x))] 
if eeANC-B,xEeU 
[inf 6,2) (X), Lee (%)), 
inf(TG1)(x),1 re) (2))] 
if ee ANB-C,xeU 
[aT cy) Gey Zee (aD), 
infCI re) (x), Tae) (x), Lue) (x))] 
if ee ANBOC, xeU 


Foe (X) if eeB-C-A,xeEU 
Fiy(e(X) if eeC-B-A,xeU 
Fre) (X) if eeA-B-C,xeEU 


[sup 6.) (2)sF yie(*))s 
sup(F ate)(X), F ne)(x))] 
if eeBONC-A,xEeU 
[sup x.) (%), F ie) (x)), 
f= sup (F rie)(x), F ave) (x))] 
if eeANC-—B,xEeU 
[sup 6.) (2), F re (2)s 
sup(F aie)(X), F ro (2))] 
if eeANB-C,xeU 
[sup(F 5) (x), F ew (x), F ine) (x)), 
sup (F F(e)(X), F ce) (x), F ue) (X))] 
if e€eANBOC,xEeU 


Assume that ((F,A)7(G,B)) = (R,V) where V = AUB VeeV. 
Tie (*) f €2A-B. xe 
Toe) (Xx) if ee B-A,xEeU 

Tce) (X) = 9 Lnf(L p(s L G0 (%))> 


inf(T re)(x),T ove (x))] 
if ee ANB,xEeU 
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Tice (®) yf ec A—B,xeU 
L gcey() if eeB-A,xeEU 
Tae (X) = 9 [Lint 5.) (0) Lege); 
inf (I rce)(x),1 c1e)())] 
if ee ANB,xeU 
Fice(X) if ee A-B,xeU 
Foe (X) if ee B-A,xEU 
Face) (%) = \ [Sup EF p(0(%)» Face)» 
sup (F rve)(X), F ave) (x))] 
if ee ANB,xeU 
Since (F,A)A{(G,B)A(H,C)] = (R,V)ACA,C). 
Suppose (R,V)(H,C) = (L,W) where W = VUC = AUBLUC then we have 


Toe) (X) if eeB-C-A,xeU 
Tie) () if eeC-B-A,xeEU 
Tre) (X) if eeA-B-C,xEU 


linf(L 6.) (x), T ive) (x)), 


inf(T cie)(x),T #6 (x))] 
if eeBOAC-A,xEeU 
[inf 7) (4)sT ey)» 
Tyj.)(X) = inf(T rie)(x),T n1e)(x))] 
if eeANC-B,xEeU 
[inf 6) (%)sT pce) ()), 


inf(T c@(x),T re)(x))] 


if eeANB-C,xEU 
Linf(L 5.2) (Lge) 0) Le), 


inf(T Fe) (x), T Ge) (X),T ae) (X))] 
if eeANBAC,xEeU 
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Loe) (%) if eeB-C-A,xeU 
Diey(X) if eeC—-B-A,xeU 
Tey (X) if eeA-B-C,xeU 


[inf 6.2) (x), ie) (x)), 
inf Gre) (x), Lie) (x))] 
if eeBAC-A,xEeU 
[inf T pa (s1 wea OO: 
1 inf ee)(x), Lie) (x))] 
if ee ANC-B,xeU 
[nC 319); 7 past), 
inf oie(x), Tre) (2) 
if eeANB-C,xeU 
GEL ei AT VT act), 
inf F(e) (x), Lae) (x), Lave) (X))] 
if ee ANBOC,xEeU 


Foe) (*) if eeB-C-A,xEU 
Fie) (X) if eeC-B-A,xeU 
Fre (x) if eeA-B-C,xeU 


[sup(P 6,2) (0), F nye) (%)), 
sup (F oe) (x), F nve)(x))] 
if eeBAC-A,xEeU 
[sup 5,2) (0), F re) )), 
Fi) (X) = sup (F r(e)(x), F ne)(x))] 
if eeANC-B,xEeU 
[sup 6,2) (0), pre) ()), 
sup (F oe) (x), F re)(2))] 
if eeANB-C,xEeU 
[sup(F 5.) (x), F oe) (x), F ney*)), 
sup(F re)(X), F ce) (X), F ave)(X))] 
if eeANBOAC,xeU 


Therefore Tx (x) = TLe(x) A Ikce)(x) = Th e)(x) and 
Fxe)(X) = Fre(x). Therefore K and L are the same operators. 


Similarly we can prove (ii) , (iii) and (iv). 


4. Conclusions: 


Soft set theory in combination with the interval valued fuzzy neutrosophic set has been 
proposed as the concept of the interval-valued fuzzy neutrosophic soft set. We have studied 


some new operations and properties on the IVFNSS. As far as future directions are 
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concerned, we hope that our approach will be useful to handle several realistic uncertain 


problems. 
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